Docket No.: SYN-0008! 

IN THE UNI 

In re Application of 
Jacobus M. LEMMENS et al. 
Serial No.: 09/938,816 
Filed: August 27, 2001 

For: 




PATENT 



PATENT AND TRADEMARK OFFICE 



Examiner: S. GoUamudi 
Group Art Unit: 1616 



PHARMACEUTICAL COMPOSITIONS COMPRISING 
AMLODIPINE MALEATE 



TRANSMITTAL OF APPEAL BRIEF 



September 14, 2004 



Commissioner of Patents and Trademarks 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 



Further to the Notice of Appeal filed June 14, 2004, applicants submit herewith an 
Appeal Brief under 37 C.F.R. § 41.37. Also submitted herewith are: 

(a) The fee pursuant to § 41.20 for filing an Appeal Brief in the amount of $330.00; and 

(b) A petition for a one (1) month extension of time including the fee of $1 10.00. 
Please charge any shortage in fees, or any overpayment, in connection with this filing, 

including extension of time fees, to Deposit Account No. 50-2877. 

Respectfully submitted. 




Mark R. Buscher, Reg. No. 35, 006 



P.O. Box 161 
Catharpin, VA 20143 
703 753 5256 



BEST AVAILABLE COPY 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
Jacobus M. LEMMENS et al. 



Serial No. 

Filed: 

For: 



09/938,816 
August 27, 2001 



Examiner: S. GoUamudi 
Group Art Unit: 1616 
Atty Docket: SYN-0008A 



PHARMACEUTICAL COMPOSITIONS COMPRISING 
AMLODIPINE MALEATE 



APPEAL BRIEF 



IN THE UNITED STATES PATENT AND TRADEMAIUC OFFICE 



In re Application of 
Jacobus M. LEMMENS et al. 



Serial No. 

Filed: 

For: 



09/938,816 
August 27, 2001 



Examiner: S. GoUaniudi 
Group Art Unit: 1616 
Atty Docket: SYN-0008A 



PHARMACEUTICAL COMPOSITIONS COMPRISING 
AMLODIPINE MALEATE 



APPEAL BRIEF 



Table of Contents 

Page 



1. Real Party in Interest 1 

II. Related Appeals and Interferences 1 

III. Status of Claims 2 

IV. Status of Amendments 2 

V. Summary of Claimed Subject Matter 2 

VI. Ground of Rejection to be Reviewed on Appeal 3 

VII. Arguments 4 

VIII. Claims Appendix 

IX. Evidence Appendix 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Jacobus M. LEMMENS et al. 
Serial No.: 09/938,816 
Filed: August 27, 2001 



Examiner: S. GoUamudi 
Group Art Unit: 1616 
Atty Docket: SYN-0008A 



For: PHARMACEUTICAL COMPOSITIONS COMPRISING 

AMLODIPINE MALEATE 



APPEAL BRIEF 

Commissioner of Patents and Trademarks September 14, 2004 

P.O. Box 1450 

Alexandria, VA 22313-1450 
Sir: 

This is an appeal from the rejection of claims 1, 2, 4-22, 28-33, and 37-47 of the 
above-identified application as set forth in the Office Action dated March 12, 2004. For 
the reasons set forth hereinafter, reversal of each of the Examiner's rejections is 
respectfully requested. 

I. Real Party in Interest 

The real party in interest is Synthon BV, a corporation of The Netherlands, having 
an office at Microweg 22, Nijmegen, The Netherlands. 

II. Related Appeals and Interferences 

There are no appeals or interferences, previously or currently, that are related to 
this application. 



09/15/2004 EftREGftYl 00000027 09938616 

01 FC!lA02 330,00 OP 



IIL Status of Claims 

Claims 1, 2, 4-22, 28-33, and 37-47 (all pending claims) are rejected. 
Claims 3 and 23-27 have been cancelled. 
Claims 34-36 are unentered. 

IV. Status of Amendments 

Subsequent to the filing of the RCE, no final rejection has been issued and thus no 
amendments after final rejection have been filed. Accordingly, the claims remain as 
rejected in the last office of March 12, 2004. 

V. Summary of Claimed Subject Matter 

The present application contains tv^o independent claims; claim 1 directed to a 
pharmaceutical composition and claim 16 directed to a process. 
Claim 1 

Independent claim 1 relates to a pharmaceutical composition comprising an 
effective amount of amlodipine maleate and at least one pharmaceutically acceptable 
excipient. The composition is in solid form, such as a tablet or capsule, and has a pH 
within the range of 5.5-6.8. Support for the amlodipine maleate pharmaceutical 
composition including at least one excipient and the effective amounts thereof can be 
found, inter alia, on page 2 lines 20-21; page 4 line 16 through page 5 line 15; and page 5 
lines 16-33 of the instant specification. Support for the pH range of 5.5 to 6.8 can be 
found on page 3 lines 2 and 22 of the instant specification. The pH for the claimed solid 
composition is determined by measuring a 20 wt% aqueous slurry, as is conventional for 
determining the pH of a solid material in this art, and is described, inter alia, in the 
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paragraph bridging pages 3 and 4 of the present specification. Support for the 
composition being in solid form can be found on page 7 lines 8-10 of the specification. 

Appellants discovered that a pH within the range of 5.5 to 6.8 improves the 
stability of an amlodipine maleate solid pharmaceutical composition. Within the 
specified pH range, the degradation of the amlodipine maleate, especially the conversion 
of amlodipine maleate to "amlodipine aspartate," a previously undisclosed degradation 
product that proved to be quite problematic, is reduced.^ As explained on page 3 of the 
instant specification, amlodipine aspartate is formed by a Michael addition reaction 
between the terminal amine group of amlodipine and maleic acid. The reaction is 
favored by higher pH values. Alternatively, low pH values encourage the formation of 
other amlodipine degradation reactions. Thus, the claimed pH range corresponds to the 
discovery of a stability sweet spot for solid amlodipine maleate pharmaceutical 
compositions. 

Claim 16 

Independent claim 16 relates to a process that comprises mixing amlodipine 
maleate and at least one pharmaceutically acceptable excipient to form a mixture having 
a pH within the range of 5.5 to 6.8. Support for the process can be found in original 
claim 16, page 3 line 22 (for pH 6.8 limit), and page 7 lines 20-24. The process is useful, 
inter alia, in making tablets or capsules within the scope of claim 1 . 

VI. Grounds of Rejection to be Reviewed on Appeal 

1. Whether claims 1,2, 4-7, 9, 11, 14-18, 22, 37-41, and 43-47 are 
unpatentable under 35 U.S.C. § 103 over Davison et al., US 4,879,303. 

* The novel compound, amlodipine aspartate, was separately patented in commonly owned US 6,479,525. 
The present application and the application that matured into the 6,479,525 patent have the same filing and 
priority dates. 

3 



2. Whether claims 12 and 13 are unpatentable under 35 U.S.C. § 103 over 
Davison et al., US 4,879,303, in view of EP 0089167. 

3. Whether claims 10, 19, and 20 are unpatentable under 35 U.S.C. § 103 
over Davison et al., US 4,879,303, in view of Sherwood et al, US 5,585,1 15. 

4. Whether claims 2 1 , 32, and 33 are unpatentable under 3 5 U.S.C. § 1 03 
over Davison et al., US 4,879,303, in view of Sherwood et al, US 5,585,1 15 and further 
in view of Schobel, US 4,687,662. 

5. Whether claims 8, 28-3 1, and 42 are unpatentable under 35 U.S.C. § 103 
over Davison et al., US 4,879,303, in view of Takatsuka et al., US 6,471,946. 

6. Whether claims 8, 19, 20, 28-31, and 42 are unpatentable under 35 U.S.C. 
§ 103 over Davison et al, US 4,879,303, in view of Toth et al, WO 98/26765. 

VII. Arguments 

1 . Rejection over Davison et al 

Claims 1,2, 4-7, 9, 1 1, 14-18, 22, 37-41, and 43-47 stand rejected as being 
unpatentable under 35 U.S.C. § 103 over Davison et al., US 4,879,303 (hereinafter 
"Davison"). Appellants respectfially submit that this rejection is in error and request 
reversal thereof. 

a. No Prima Facie Case of Obviousness - No Suggestion of pH Range 
Davison fails to render obvious the claimed invention because Davison does not 
teach or suggest a solid amlodipine maleate pharmaceutical composition having the 
claimed pH. In fact, Davison is silent as to the pH of any solid amlodipine salt- 
containing pharmaceutical composition; and provides no disclosure of pH as being a 
parameter in designing solid pharmaceutical compositions of improved stability or any 
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other property. Nothing in Davison teaches or suggests the appellants' claimed pH range 
of 5.5 to 6.8, much less in combination with amlodipine maleate in a solid 
pharmaceutical composition. 

Instead, Davison teaches that the besylate salt of amlodipine is the best suited for 
making pharmaceuticals and mentions amlodipine maleate as one of several comparative 
and inferior salts of amlodipine. The point of the Davison disclosure is to compare 
various salts of amlodipine to prove which one is the best; e.g. a selection invention from 
amlodipine salts. (See Davison col. 1 lines 29-35; col. 2 lines 6-13; col. 4 lines 21-26; 
and claim 1). Indeed, Davison specifically teaches that solid pharmaceutical 
compositions containing amlodipine maleate are much less stable than the compositions 
containing the besylate salt of amlodipine. (Davison col. 3 Table, lines 1-10). Far from 
teaching how to modify an amlodipine maleate-containing pharmaceutical composition, 
Davison teaches avoiding amlodipine maleate in favor of the besylate salt of amlodipine. 
(See Davison col. 2 lines 15-18; and col. 4 lines 22-26). Nothing in Davison teaches 
controlling the pH of any amlodipine salt pharmaceutical composition in order to 
improve stability, or for any other reason. In short, Davison is silent regarding the pH of 
a solid pharmaceutical composition and only mentions amlodipine maleate as one of the 
known, inferior salts to the besylate salt. 

In view of these shortcomings, Davison is incapable of creating a prima facie case 
of obviousness. There is no teaching or suggestion in Davison motivating the worker of 
ordinary skill in the art to select (1) amlodipine maleate and (2) formulate it to have a pH 
within the range of 5.5 to 6.8. Davison teaches away from using amlodipine maleate: 
Davison is silent as to the pH of a solid pharmaceutical composition. In the absence of 
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some motivation to select the claimed pH range for amlodipine maleate-containing solid 
pharmaceutical compositions, the rejection can not establish a prima facie case of 
obviousness. In re Dance, 160 F.3d 1339, 1343 (Fed. Cir. 1998). Indeed, strict 
application of the requirement for motivation in a rejection under § 103 is necessary to 
prevent the "subtle but powerful attraction of an [improper] hindsight-based obviousness 
analysis." In re Dembiczak, 175 F.3d 994, 999 (Fed. Cir. 1999). Without the requisite 
guidance in the applied prior art to select the appellants' claimed pH range, the formation 
of the presently claimed subject matter could not have been obvious over Davison within 
the meaning of § 103. For this reason alone, reversal of the rejection is appropriate and 
requested. 

b. The Errors in the Examiner's Rejection 

While the above analysis should end the matter, the rejection is complicated by 
the Examiner's numerous errant readings of Davison and imsubstantiated assertions. 
Accordingly, to help clarify the issues, three of the most prominent of the Examiner's 
errors are explained below. 

Davison Does Not Teach Composition pH - Only Salt pH 
The first error is derived from Davison column 2, lines 22-31, especially 26-31, 
which the Examiner reads as teaching "the preferred pH of the composition to be close to 
that of blood pH 7.4 because it can be readily biocompatible." (See, inter alia. Office 
Action 1 1/04/2002, page 2, fourth and fifth line from the bottom (emphasis added)). 
From this passage in Davison column 2, the Examiner purports to have motivation to 
make a solid pharmaceutical composition having a pH near 7.4 and that "near" 7.4 is 
close enough to embrace 6.8 of the present claims. 
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But in fact this passage in column 2 relates to the water solubility and 
bioavailability of amlodipine salts - not the solid composition. The texts reads: "[i]n 
addition, salts which provide solutions having a pH close to that of blood (7.4) are 
preferred because they are readily biocompatible and can easily be buffered to the 
required pH range without altering their solubility." (Davison col. 2 lines 26-31 
(emphasis added)). The passage is directing the selection of an amlodipine salt; not how 
to formulate a solid amlodipine composition. Davison itself teaches that the water 
solubility/pH properties are the first of four properties used to evaluate which amlodipine 
salt to use. (See Davison col. 2 lines 8-13). The pH in Davison is a criterion for picking 
a salt of amlodipine so that solutions thereof, not solid compositions, are biocompatible 
with blood. 

Further, such a teaching is irrelevant to the pH of a solid pharmaceutical 
composition such as a tablet, that is not intended to contact the blood stream; e.g., tablets 
are not commonly injected into the blood stream. A tablet is normally ingested, the 
active agent is released and generally dissolved in the gastro-intestinal fluid, and then 
absorbed into the blood stream. It is the active agent and/or its salt that is absorbed, not 
the solid pharmaceutical composition. The pH of the salt, as taught in Davison, could be 
a factor in bioavailability /biocompatibility and hence it is used as a selection criterion for 
choosing a salt of amlodipine. But the pH of the solid pharmaceutical composition 
relative to its biocompatibility in blood is nonsensical. 

Thus, the desire in Davison to have a "pH close to that of blood (7.4)" refers only 
to the amlodipine salt to be selected, not the solid pharmaceutical composition containing 
it. There is no teaching, suggestion or guidance in Davison column 2 lines 22-36 (or 
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elsewhere) of controlling the pH of a solid pharmaceutical composition to be close to that 
of blood, or any other pH. Because the pH mentioned in Davison refers to the salt of 
amlodipine and not to the pH of any solid pharmaceutical composition, the worker of 
ordinary skill in the art is not motivated by Davison to adjust, or even experiment with, 
the pH of an amlodipine-containing solid pharmaceutical composition, as alleged by the 
Examiner. The Examiner's purported motivation is nonexistent. In the absence of any 
motivation to adjust the pH of a solid pharmaceutical composition, the formation of the 
appellants' claimed solid amlodipine maleate-containing pharmaceutical composition 
having a pH of 5.5 to 6.8 could not have been obvious over Davison. 
Davison Does Not Teach That pH Improves Stability 

Another error stems from the Examiner's insistence that Davison teaches pH to be 
a result-effective parameter in designing solid pharmaceutical compositions. 
Specifically, the Examiner stated: 

"One of ordinary skill in the art would be motivated to select the proper 
pH based on Davison' [sic] teachings on column 2, line 47 wherein he 
states that good stability in solid state is very important for tablets and 
capsules. Thus, one can come to the conclusion that a solid state should 
have a proper pH, which contributes to stability." 
(Office Action 05/05/2003 page 3 line 19 to page 4 line 1). But line 47 of Davison, 
which begins the second enumerated criteria for evaluating amlodipine salts, makes no 
mention of pH. The remaining discussion of stability in Davison (column 2 line 47 to 
column 3 line 10) does not mention pH (or solubility for that matter). While good 
stability is desired by Davison, the point of column 2 line 47 to column 3 line 10 is to 
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determine which saU of amlodipine has the best chemical stability; i.e., achieve good 
stability by picking the best salt of amlodipine. Nothing here indicates that the stability 
of an amlodipine maleate solid pharmaceutical composition can be improved by selecting 
a pH range, much less that the appellants' claimed range of 5.5 to 6.8 provides for 
improved stability. 

In effect, the Examiner has combined the separate criteria of solubility and 
stability taught in Davison column 2 to conclude that the pharmaceutical composition's 
stability can be improved by controlling the pH to be about that of blood. In reality the 
water solubility criteria, and its reference to pH, is a separate criteria from the stability 
criteria. Reading them together to say that stability is improved by setting the pH to close 
to 7.4, as the Examiner has done, is a clearly erroneous interpretation of the Davison 
teachings. There is no teaching in Davison of using pH to improve the stability of a solid 
pharmaceutical composition or that pH is a result-effective parameter. 

The Examiner's construction is also illogical. If Davison taught that controlling 
pH improved the stability for all amlodipine salt-containing solid pharmaceutical 
compositions, then good stability would not be a selection criterion for choosing the 
amlodipine salt. That is, under the Examiner's reading, the choice of amlodipine salt 
would be independent of stability and a solid pharmaceutical composition of any 
amlodipine salt would be expected to have good stability as long as a pH of about 7.4 was 
established. But the data in Davison column 3 lines 1-10 shows that the different salts of 
amlodipine do have different chemical stabilities, and importantly does not attempt to 
identify, much less correlate, the composition's pH with its stability.^ The Examiner's 

^ Interestingly, the data also shows that stability does not increase as the pH of the amlodipine salt 
approaches 7.4, Note that the mesylate salt has the second highest stability but has a very low salt pH of 
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understanding of Davison destroys the very point of the patent; namely that the besylate 
salt of amlodipine was found to be the best salt based on the four enumerated selecting 
criteria. Neither logic nor the text of Davison comport with the Examiner's positions. 
Therefore, the examiner's assertion that Davison suggests using a "proper pH" to 
improve the stability of a solid amlodipine maleate pharmaceutical composition is not 
supported by, and is fundamentally inconsistent with, the teachings in Davison. 

Because there is no teaching in Davison to use pH to improve the stability of the 
solid pharmaceutical composition, the Examiner's conclusion that the claimed pH range 
is a mere unpatentable optimization is without merit. Only the optimization of a known 
result-effective variable could be considered obvious. In re Aller, 220 F.2d 454 (CCPA 
1955). But, it can not be obvious to optimize a variable that was not recognized to be a 
result-effective parameter. In reAntonie, 559 F.2d 618, 620 (CCPA 1977). Davison 
does not disclose the amlodipine aspartate degradation product or its mechanism of 
formation. In the absence of any knowledge of the degradation compound and its 
formation, it would have been impossible for the worker of ordinary skill in the art to 
have found it obvious to prevent the unknown compound's formation by controlling the 
pH of the composition. Simply trying every variable until the composition works better 
is not an obvious optimization; e.g., "obvious to try" is not the standard of § 103. Id. To 
be obvious under § 103, the prior art must provide some guidance or motivation. Dance, 
Supra. Davison does not provide that guidance or motivation; i.e., no relationship 
between the stability of amlodipine maleate-containing solid pharmaceutical 



3.1, Thus, in no way does Davison hint that pH correlates with stability or that a pH of a salt or a 
composition close to blood improves stability. 
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compositions and the pH of the composition. Accordingly, the Examiner's conclusion of 
obviousness is legally and factually in error. 

No Implicit Composition pH Teaching in Davison 

The Examiner also asserts that Davison implicitly teaches the worker of ordinary 
skill in the art to adjust the pH of the pharmaceutical compositions because "Davison 
teaches sodium glycoUate and dibasic calcium phosphate, which are routinely utilized in 
the art to adjust pH to, [sic] desired level." (Office Action 03/12/2004 page 4 lines 8-10). 
Not so. Dibasic calcium phosphate and sodium starch glycollate are not "routinely" used 
as pH adjusting agents in solid pharmaceutical compositions, nor would their presence 
imply to the reader that pH is being controlled or adjusted. The basis for the Examiner's 
statement is unknown. Nothing in the present record supports the Examiner's position. 
The Examiner can not base rejections on "subjective belief and unknown authority." In 
re Sang, 211 F.3d 1338, 1334 (Fed. Cir. 2002). In the absence of any evidence to support 
the Examiner's position, the Examiner's naked assertion should be rejected. 

Furthermore, Appellants believe the Examiner's position is patently false for the 
following reasons. Dibasic calcium phosphate is typically utilized as a diluent in tablets 
and capsules. The Handbook of Pharmaceutical Excipients (See Exhibit A in Evidence 
Appendix IX) describes the "functional category" of dibasic calcium phosphate as a 
"tablet and capsule diluent" for both anhydrous and dihydrate forms. The uses for these 
materials, as described in the "Application in Pharmaceutical Formulation or 
Technology" section, do not include utility as pH adjusting agents. If this use was so 
well known and routine, one would have expected the Handbook of Pharmaceutical 
Excipients to at least mention it. But it does not. Further, given that the Handbook 
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recognizes that the pH of commercially available dibasic calcium phosphate anhydrous 
varies by supplier and grade, i.e. typical pH=7.3 but A-Tab pH=5.1, it appears that the 
recitation of an "anhydrous dibasic calcium phosphate/' would not inform the reader as to 
which way the pH was being adjusted, if at all. Thus, the Examiner maintains that 
dibasic calcium phosphate is so "routinely" used as a pH adjusting agent and that workers 
skilled in the art would recognize the mentioning of such as an adjustment of the pH of 
the composition, even though the adjusting effect on the pH (i.e. up or down), if any, 
would be unknowable. Such an illogical premise cannot and should not be accepted as 
true without some evidence from the prior art attesting thereto. 

Regrettably, it appears that the Examiner has confused dibasic calcium phosphate, 
a solid material commonly found inside pharmaceutical tablets, with an aqueous 
phosphate buffer solution. The Examiner has even cited Methods in Enzymology, 
referring to phosphate buffer stock solutions, for the proposition that calcium phosphate 
buffers can only have a pH between 5.7 and 8.0. (See Office Action 05/05/2003 page 4 
lines 10-12). Appellants agree that aqueous buffer solutions are indeed related to pH, e.g. 
to stabilizing/maintaining a pH, but no such pH relationship exists for dibasic calcium 
phosphate (a solid) in solid pharmaceutical compositions. The use of dibasic calcium 
phosphate does not alert the worker of ordinary skill in the art to adjust the pH of the 
tablet composition, but rather serves to inform the reader of a useful diluent for tabletting. 

Similarly, sodium starch glycoUate is routinely used as a disintegrant in 
pharmaceutical tablets; i.e. as an agent that helps tablets to break apart in the stomach and 
release the active agent. Davison describes sodium starch glycoUate as a disintegrant, not 
as a pH adjusting agent (See Davison col. 1 lines 48-49). There is no basis on this record. 
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and appellants are aware of none, to conclude that sodium starch glycoUate is "routinely 
used" as a pH adjust agent. 

In summary, while calcium phosphates and sodium starch glycollate can have an 
effect on pH, such a utility is not the primary or routine use of these excipients as the 
Examiner alleges; i.e. dibasic calcium phosphate is not a buffer solution. The mere 
mention of such pharmaceutical excipients does not inform the worker of ordinary skill in 
the art to adjust the pH of the composition. Accordingly, Davison does not implicitly or 
otherwise suggest adjusting the pH of a solid pharmaceutical composition and certainly 
does not suggest forming an amlodipine maleate-containing solid pharmaceutical 
composition having a pH within the range of 5.5 to 6.8. Therefore, the Examiner has no 
motivation for modifying the prior art to obtain the claimed invention and the rejection 
under § 103 should be reversed. 

In view of the true disclosure in Davison, including the lack of any suggestion to 
modify the pH of a solid pharmaceutical composition, much less to formulate the pH of 
an amlodipine maleate-containing solid pharmaceutical composition to within the range 
of 5.5 to 6.8, the lack of any suggestion that the compositions pH would solve stability 
problems for amlodipine maleate, and the lack of any suggestion of how to improve the 
stability of the amlodipine maleate, the Examiner's rejection fails to provide any 
motivation to make the claimed invention. Therefore, the Examiner has failed to 
establish a prima facie case of obviousness and reversal of this rejection one this basis 
alone is warranted. 
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c. Secondary Considerations 

Notwithstanding the foregoing arguments, the patentability of the claimed subject 
is even more clear when viewed in light of the evidence of non-obviousness; i.e., the 
secondary considerations. In particular, the prior failure of others to successfully 
stabilize amlodipine maleate and the unexpectedly superior stability over the claimed pH 
range serves to rebut any prima facie case of obviousness. 

Failure of Others - Surprising Success 

Amlodipine was disclosed in US 4,572,909; the maleate salt being preferred. 
This original preference is acknowledged in Davison, which is commonly ovmed with 
US 4,572,909 by Pfizer Inc. (See Davison col. 1 lines 25-26). In fact, originally Pfizer 
planned to market amlodipine maleate and even developed the product sufficiently to 
conduct clinical trials. But there was a problem with amlodipine maleate. The publicly 
available portions of a "Review of an Original NDA" for the product amlodipine besylate 
(sold as NORVASC® by Pfizer) reveal that: 

Pfizer originally intended to market the maleate salt of amlodipine. As a 
result, clinical studies were conducted with amlodipine maleate tablets and 
capsules (the capsules were used by the European counterparts). The 
maleate salt however, had formulation (tabletting) and stability 
problems. The firm therefore switched to the besylate salt of amlodipine. 
(Exhibit B, Evidence Appendix IX, FDA FOIA Material on Amlodipine Besylate, page 2, 
lines 4-8 (emphasis added)). Thus, Pfizer failed to solve the tabletting and stability 
problems that occurred with amlodipine maleate solid pharmaceutical compositions. 
Instead of solving the problems with the maleate salt, Pfizer sought to switch salts. This 
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effort lead to the besylate salt of amlodipine and the filing and granting of the Davison 
patent. 

In contrast, the present invention improves the stability of amlodipine maleate. In 
fact, the amlodipine maleate compositions of the presently claimed invention can have 
good stability that is equal to or superior over the besylate salt of amlodipine, e.g., 
Pfizer' s NORVASC commercial product. The following table presents some of the data 
from pages 17 and 18 of the present specification. 



Month 


Example 1 Sample (A) 
mg of Amlodipine 


NORVASC*' 2.5mg US 
mg of Amlodipine 


0 


2.45 


2.44 


3 


2.40 


2.34 



This data shows that under accelerated storage conditions commonly used for 
measuring stability (storage in an open dish at 40°C/75%RH), inventive sample A lost 
0.05 mg of amlodipine (2.45-2.40 = 0.05) during three months while the commercial 
amlodipine formulation using the besylate salt lost twice as much amlodipine, namely 0,1 
mg of amlodipine (2.44-2.34 = 0, 1). This loss of amlodipine between time 0 and 3 
months is due to various degradation reactions that are consuming the amlodipine. 
Accordingly, the smaller the change in amlodipine content, the better the stability. In this 
case, inventive sample A, which contains amlodipine maleate and has a pH of 6.13 (see 
page 10 of the instant specification), has a lower change in amlodipine content and is 
equal to or more stable than the commercial besylate salt of amlodipine formulation. 
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The presently claimed invention can achieve that v^hich the prior art could not: 
commercially stable amlodipine maleate compositions. Whereas Pfizer found it easier to 
switch salts (and undoubtedly spend extra time and money in conducting additional tests 
for approval), the present invention has instead solved those problems. The fact that the 
sah switch was made after clinical trials were already begun only furthers the worker of 
ordinary skill in the art's belief that the amlodipine maleate stability problems were non- 
trivial and apparently not easily solved; else Pfizer would have stayed with the clinically 
tested maleate salt and simply adjusted the formulation. Overcoming the failure of 
others, and in this case the originator's failure, is strong evidence from the real world of 
non-obviousness.^ Such evidence must be considered in any obviousness determination, 
In re Piasecki, 745 F.2d 1468 (Fed. Cir. 1984). 

Unexpected Results in Comparison to the Foundation for Obviousness 
Moreover, in an effort to expedite prosecution appellants made of record a 
showing to test the Examiner's theory of obviousness. (See Exhibit C, Evidence 
Appendix IX, Rule 132 Declaration of Ing. Vanderheijden). The Declaration compares 
four tablets of the invention (pH = 5.8, 5.95, 6.07, and 6.36) against a tablet composition 
above the claimed pH (pH = 7.2) and below the claimed pH (pH = 5.19). The tablets 
were subjected to accelerated stability studies and the results from the 'warm and humid' 
testing conditions are reproduced below. 



^ It is ironic that the Examiner holds the appellants' solution to the amlodipine maleate composition 
problem to have been obvious from the Pfizer patent resulting from the research for switching from the 
maleate to the besylate salt. 
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Table 2A 

Difference in Impurities Between 40°C/75% RH and Baseline After 1 month. Open Dish 





A 
pH 7.2 


B 

pH 6.36 


C 

pH 6.07 


D 

pH 5.95 


E 

pH 5.8 


F 

lie ^ f\ 

pH 5.19 


A Aspartate' 


5.11 


1.55 


0.30 


0.07 


0.06 


0.05 


_ 

A Amide 


0 


0 


0 


0 


0.04 


0.13 


A Pyridine^ 


0.09 


0.05 


0.03 


0.05 


0.10 


0.13 


A Total 
Impurities 


5.68 


1.73 


0.4 


0.19 


0.25 


0.42 



1 . amlodipine aspartate (Z#204) 

2. amlodipine amide (Z#205) 

3. amlo-pyridine (Z#202) 



According to the Examiner's theory, the pH of 7.2, being near to that of blood, 
should be the best, most stable. But it was not. In fact it was the least stable, producing a 
large amount of amlodipine aspartate (an increase of 5.11). Thus, following the 'Davison 
teaching' as understood by the Examiner, to use a pH of around 7.4 actually contributes 
to the enhanced formation of the aspartate degradation product. "Surprisingly," solid 
compositions with an acidic pH that is farther removed from that of blood, and within the 
claimed range of 5.5 - 6.8, provide for enhanced stability performance. The superior 
performance of the claimed compositions having a pH of 5.5 to 6.8 is therefore 
unexpected and unobvious over the teachings of Davison, even as misconstrued by the 
Examiner. 

In addition to showdng unexpected results, the data shows and confirms the 
overall trend reported in the instant specification, namely that the stability 'sweet spot' 
for a solid amlodipine maleate pharmaceutical composition is a pH between 5.5 and 6.8. 
At a pH of 7.2 the amount of aspartate formed significantly increases (see tablet A). As 
explained on page 3 of the specification, it is believed that the aspartate is formed in the 
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solid composition via a Michael addition, which needs an alkaline environment. On the 
other hand, as the pH drops below 5.5, the formation of other impurities, such as amlo- 
pyridine, increases. Thus, appellants are claiming the optimized pH range for reducing 
the risk of instability. Without knowledge of these impurities or their mechanisms of 
formation, however, it would not be possible to predict that pH could be used to improve 
stability or that an optimum pH existed. Since Davison does not recognize the aspartate 
impurity, nor its mechanism of formation, Davison likewise offers no suggestion to 
control pH to the appellants' claimed range or any reasonable expectation of improving 
stability thereby. 

The data compares a tablet composition that is closer to the presently claimed 
invention than the hypothetical Davison composition suggested by the Examiner. That is, 
appellants have compared not merely to a pH of 7.4 but rather have made an even closer 
comparison using a pH of 7.2 in tablet A. Such a comparison satisfies the requirement to 
compare against the closest prior art. Ex parte Number, 217 USPQ 265 (POBA 1981). 
Further, the data is commensurate in scope with the claims. Note that a pH of 6.8 is 
about half-way between the compared values of 7.2 and 6.36 (tablets A and B, 
respectively) and less than half-way between the Examiner's proposed 7.4 and the tested 
6.36. The trend in the data also supports 6.8 as being a reasonable cut-off Finally, given 
the theory of how the aspartate is formed by way of a reaction requiring alkaline 
conditions, the 6.8 upper limit is a reasonable scope of protection, i.e., sufficiently less 
than alkaline to help reduce/avoid aspartate instability issues. Therefore, the data in the 
Declaration properly compares against the cited prior art and shows/confirms the 
unexpectedly superior and unobvious results that are achieved by the present invention. 



18 



The Examiner minimizes the value of the Declaration evidence through various 
criticisms. These criticisms are factually and/or legally unsound. For example, the 
Examiner dismisses the unexpectedly superior showing regarding stability of the claimed 
amlodipine maleate compositions because the claims do not recite improved stability 
(Office Action 05/05/2003 page 5 lines 15-17). But the law does not require applicants to 
recite advantages that flow from the claimed invention. Instead, the claims need only 
recite the structure/function that provides those advantages. In re Merchant, 575 F.2d 
865, 869 (CCPA 1978)("We are aware of no law requiring that unexpected results relied 
upon for patentability be recited in the claims. . . Moreover, the 'feature' responsible for 
appellant's unexpected results is recited in the claims, viz., 'substantially anhydrous.'"); 
Ex parte Rinderer, appeal No. 2000-1651, 2002 WL 465339 (BPAI 2002)("In order to 
distinguish the claims over the prior art, an applicant is not required to recite the 
advantages flowing from the claimed invention; rather the claims must include the 
structure which provides those advantages"). In the instant application, the claims recite 
the feature from which the unexpected results flow, namely controlling the pH to the 
specified range. 

Similarly, the Examiner misapplies the notion of a showing being not 
commensurate in scope with the claims. According to the Examiner, testing one tablet 
formulation with a variety of different pH values can only support a claim limited to that 
exact formulation. (Office Action 03/12/2004 page 5 lines 1-6). This is not the law. The 
non-obviousness of a genus can be established by testing a few species, so long as the 
"trend in the exemplified data which would allow the artisan to reasonably extend the 
probative value thereof." In re Kollman, 595 F.2d 48, 201 USPQ 193 (CCPA 1979). 
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Here, given the science behind the stability/degradation problem to be solved, the worker 
of ordinary skill in the art would expect the full range of excipients to provide similarly 
advantageous results; i.e., it is the pH that matters, not the specific ingredients. That the 
Examiner can propose variables which may affect the unexpected results is not a valid 
basis to disregard the showing. Instead, the Examiner must provide more than mere 
speculation. Ex parte Nieh, Appeal No. 1999-0381, 2002 WL 1801386 (BPAI 
2002)("Assuming arguendo that these factors may have some effect, the examiner has 
provided no evidence to substantiate that they are of any significance. The examiner's 
position is speculative in nature absent an explanation or evidence of record of why these 
factors would be expected to affect the results to such a degree that the declaration 
evidence would be of minimal value"). The data in the Declaration provides a side-by- 
side comparison of formulations with only one change, the pH. Such a controlled 
experiment affords a better review of the effect of pH and should not be criticized as not 
being commensurate in scope with the claims. 

But even if the Examiner had some concern that some other factor was 
responsible for the unexpectedly superior results shown in the Declaration, those 
concems are answered by the data in the specification. That is, a variety of formulations, 
including capsules, are made and tested in the examples of the instant specification. 
These data show that with different solid formulations, formulations with a pH within the 
claimed range provide for unexpectedly superior results. The Examiner's position is thus 
factually and legally in error. 

Finally, the Examiner criticizes the Declaration because it uses different 
accelerated storage conditions than Davison. (Office Action 03/12/2004 page 5 lines 6- 
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1 8). According to the Examiner, it is not possible to tell whether the appellants claimed 
invention is superior because the tests results in the Declaration can not be directly 
compared to the test results in Davison. But the Examiner's concern is misplaced. The 
trouble with the amlodipine maleate stability is conclusively established by both Davison 
and the FDA FOIA material. An direct comparison is not needed to establish the known 
prior art inferiority of amlodipine maleate compositions to the besylate salt of 
amlodipine. Secondly, the side-by-side comparison of the commercial NORVASC® 
material with the present invention in the instant specification shows that under the same 
storage conditions the inventive amlodipine maleate composition does not have inferior 
stability. (See pages 17-18 of the instant specification). Thus, a direct comparison has 
been made. 

In view of the evidence, weighed in its totality, the selecting of the appellants' 
claimed pH range to solve the long standing stability problem with solid amlodipine 
maleate-containing pharmaceutical compositions could not have been obvious to the 
worker of ordinary skill in the art. Such evidence rebuts any prima facie case of 
obviousness the Examiner may have established. Accordingly, reversal of this rejection 
is requested. 

d. Separate Patentability for Claims 37. 38. and 39 

Claims 37 and 39 recite the pH as about 5.5 to 6.2, while claim 38 recites a pH 
range of about 6.0 to 6.2. These claims are separately patentable in that they are 
narrower in scope and thus less easily attacked as not being commensurate in scope with 
the data. That is, these claims are directed to the usually preferred embodiments of the 
invention. To the extent that the Board might decide that the data of record does not 
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compel the non-obviousness of the full scope of claim 1 , these narrower claims are more 
surely clearly unobvious in view of the comparison test data found in the instant 
specification and the Declaration. Therefore, should the Board not reverse the present 
rejection, separate consideration and reversal of the rejection of these claims are 
requested. 

2. Rejection over Davison in view of EP' 1 67 

Claims 12 and 13 stand rejected as being unpatentable under 35 U.S.C. § 103 over 
Davison in view of EP 0089167 (EP '167). Appellants respectfully submit that this 
rejection is in error and request reversal thereof 

The Examiner relies upon EP ' 167 only to show that the claimed dosage amounts 
of amlodipine maleate would have been obvious. But EP '167 does not overcome any of 
the deficiencies in Davison as set forth above, nor does the Examiner allege that EP ' 167 
teaches or suggests a pH for an amlodipine maleate composition. Therefore, the 
combination of Davison with EP ' 167 fails to render the claimed subject matter obvious 
for the reasons set forth above. Reversal of this rejection is requested. 

3 . Rejection over Davison in view of Sherwood 

Claims 10, 19, and 20 stand rejected as being unpatentable under 35 U.S.C. § 103 
over Davison in view of Sherwood et al, US 5,585,1 15 (Sherwood). Appellants 
respectfully submit that this rejection is in error and request reversal thereof. 

Sherwood is relied upon only as a general teaching of processes for making 
tablets and is not cited or asserted to teach the pH for an amlodipine composition of any 
kind. Therefore, for the reasons set forth above, the combination of Davison and 



22 



Sherwood is insufficient to render the presently claimed subject matter unpatentably 
obvious. Reversal of this rejection is requested. 

iveieCuQu uvci j-^gviaOxi iii view ui oflt;ivVu\ju aixu ov^iiOut^i 

Claims 21, 32, and 33 stand rejected as being unpatentable under 35 U.S.C. § 103 
over Davison in view of Sherwood and further in view of Schobel, US 4,687,662 
(Schobel). Appellants respectfully submit that this rejection is in error and request 
reversal thereof. 

This rejection is in error for at least the reasons set forth above regarding the 
failures of Davison. Inasmuch as Davison is deficient to render claim 1 unpatentable and 
Sherwood and Schobel are not asserted to overcome these deficiencies, the instant 
rejection of dependent claim 21 is likewise improper. Moreover, the Examiner has 
misunderstood the teaching of Schobel. Specifically, Schobel teaches a granulate formed 
of excipients and a therapeutic agent as having a particle size of 100 to 600 microns. But 
claims 21, 32, and 33 refer to the particle size of the amlodipine maleate (active agent) 
per se, not to a granulate of the amlodipine maleate and some excipients. Schobel 
contains no teaching regarding the particle size of the therapeutic agent itself and thus 
does not teach or suggest the invention of claims 21, 32, or 33. Thus, for these additional 
reasons, reversal of this rejection is requested. 

5. Rejection over Davison in view of Takatsuka 

Claims 8, 28-31, and 42 stand rejected as being unpatentable under 35 U.S.C. § 
103 over Davison in view of Takatsuka et al., US 6,471,946 (Takatsuka). Appellants 
respectfully submit that this rejection is in error and request reversal thereof. 
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Takatsuka is cited by the Examiner for teaching various organic acids as being 
useful pH adjusting agents. Appellants agree that Takatsuka discloses conventional pH 
adjusting agents. However, there is no motivation to combine the pH adjusting agents of 
Takatsuka with any of the teachings in Davison. That is, Davison does not, contrary to 
the Examiner's position, teach adjusting the pH of a solid pharaiaceutical composition. 
Accordingly, there is no motivation to look to conventional pH adjusting agents as taught 
in Takatsuka in preparing the phamiaceutical compositions of Davison. Conversely, 
Takatsuka relates to an oral composition for treating teeth wherein the pH of the 
composition is preferably within the range of 6.5 to 8.5. This pH range avoids making 
the composition too astringent on the one hand and not too irritating to the oral mucosa 
on the other. (See Takatsuka col. 2 line 66 to col. 3 line 5). The pH range has nothing to 
do with delivering a dihydropyridine heart medication such as amlodipine, nor does it 
relate to stability of the composition, histead, the pH simply recognizes that 
compositions contained in the oral cavity for significant times need to be accommodating 
to the pH envirormient so as to be comfortable to the user. Accordingly, Takatsuka has 
nothing to do with Davison or the present invention and the worker of ordinary skill in 
the art would have had no motivation to combine Takatsuka with Davison. 

Moreover, even assuming that Davison did teach adjusting the pH of solid 
pharmaceutical compositions to around 7.4, as the Examiner insists, there is still no 
logical reason to combine acidic pH adjusters therewith. The pH of amlodipine maleate 
is stated in Davison to be 4.8. Thus, a base/alkaline agent would be the "obvious" choice 
for adding to the amlodipine maleate composition in order to help insure that the about 
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7.4 pH value was attained. An acidic pH adjusting agent would tend to bring the pH of 
the composition in the "wrong" direction, i.e., acidic and not alkaline. 

The Examiner's hypothetical situation of a composition that has a pH higher than 
blood and thus would need an acidic pH adjusting agent does not provide proper 
motivation. Specifically, such a hypothetical overlooks the claimed pH range of 5.5 to 
6.8. If the pH of a composition was greater than 7.4 and Davison taught using a pH 
around 7.4, what would motivate the average artisan to use too much acidic pH adjusting 
agent and drop the pH below 7.4, below 7.0, and down into the appellants' claimed range 
of 5.5 to 6.8? The answer is "nothing." It is simply illogical for a worker of ordinary 
skill in the art, if motivated to make a composition with a pH of about 7.4, to add acidic 
pH adjusting agents so as to obtain a pH within the acidic range of 5.5 to 6.8. Indeed, 
such a modification would be seen as counter productive and hence not obvious. 

Aside from failing to create a prima facie of obviousness for want of proper 
motivation in the prior art, the unexpectedly superior results exhibited by the present 
invention over the claimed pH range establishes non-obviousness. That is, nothing in 
Davison or Takatsuka suggests that the pH range of 5.5 to 6.8 would provide for superior 
stability in an amlodipine maleate-containing solid pharmaceutical composition. 
Therefore, the formation of the presently claimed subject matter would not have been 
obvious to the worker of ordinary skill in the art. Reversal of this rejection is respectfully 
requested. 
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6. Rejection over Davison in view of Toth 

Claims 8, 19, 20, 28-31, and 42 stand rejected as being unpatentable under 35 
U.S.C. § 103 over Davison in view of Toth et al, WO 98/26765 (Toth). Appellants 
respectfully submit that this rejection is in error and request reversal thereof. 

Toth is cited by the Examiner as allegedly suggesting the use of maleic acid in the 
composition of Davison to improve stability. This rejection has several errors. 

Firstly, Toth is non-analogous prior art. Specifically, Toth relates to the ACE 
inhibitor enalapril and not to calcium charmel blockers like amlodipine. The basic 
chemical structures of enalapril and amlodipine are unrelated. The well known 
hydrolysis and cyclization problems associated with enalapril and enalapril maleate are 
not taught to occur in amlodipine by Davison or any other art of record. Thus, Toth does 
not deal in the same field of endeavor as the present inventors, namely the calcium 
channel blocking dihydropyridine derivative known as amlodipine, nor is Toth directed to 
solving the same problem as appellants; e.g., the unknown stability problems of 
amlodipine maleate in a solid pharmaceutical composition. Accordingly, Toth is non- 
analogous prior art. In re Clay, 966 F.2d 656 (Fed, Cir. 1992). Therefore, the 
hypothetical worker of ordinary skill in the art is not charged with knowledge of Toth and 
the Examiner can not use Toth in making a rejection under § 103. Id, 

Secondly, the rejection is improper because there is no reasonable expectation of 
success in applying the enalapril maleate specific teachings of Toth to other, non- 
analogous compounds. Toth teaches that enalapril maleate can be stabilized against 
hydrolysis and/or cyclization by incorporating additional maleic acid into the 
composition. In contrast, Davison does not indicate that amlodipine maleate suffers from 
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hydrolysis or cyclization. In the absence of some reason to beUeve that enalapril and 
amlodipine would suffer from similar degradation reactions, there is no reason to believe 
that the solution put forth in Toth for stabilizing enalapril maleate would be useful in 
improving the stability of amlodipine maleate. And, given the difference in chemical 
structure between amlodipine and enalapril, e.g. substituted dihydropyridine ring 
structure with a terminal amine group in amlodipine, there is no basis to believe that 
amlodipine would have a similar degradation pathway as enalapril. In fact, the 
degradation is very different, i.e., stopping the reaction of the terminal amine group of 
amlodipine with maleic acid to form amlodipine aspartate. Enalapril does not have a 
terminal amine moiety and thus does not present this possibility. Since Toth does not 
teach that maleic acid is a universal stabilizing agent, but rather is narrowly disclosed to 
be useful in stabilizing enalapril maleate, the worker of ordinary skill in the art would not 
reasonably expect the stability enhancing technique applied in Toth to enalapril to be 
useful in stabilizing amlodipine maleate. 

Thirdly, there is no motivation to incorporate an acidic pH adjusting agent into 
Davison as proposed by the Examiner. Specifically, under the Examiner's reading, 
Davison desires a composition to have a pH of about 7.4. Given that this is an alkaline 
pH, it is unknovra why the average artisan would reach for the use of an acidic pH 
adjusting agent. By the Examiner's logic, the worker of ordinary skill in the art would be 
avoiding acidic ingredients. Under a proper reading of Davison, there is no mention of 
the pharmaceutical composition's pH and hence again, no reason to incorporate an acidic 
pH adjusting agent. Absent improper hindsight reconstruction, nothing motivates the 
Examiner's proposed modification of Davison. 
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Fourthly, Toth and Davison each fail to teach or suggest the appellants' claimed 
pH range. While Toth teaches the use of maleic acid, there is no indication of the final 
pH of the composition. Davison teaches, according to the Examiner, a pH of about 7.4. 
Nothing in these two teachings suggests a pH of 5.5 to 6.8 for a solid pharmaceutical 
composition. Merely adding maleic acid to Davison does not necessarily result in the 
appellants' claimed pH range. Accordingly, neither disclosure leads the worker of 
ordinary skill in the art to the claimed invention. 

Finally, the unexpected results demonstrated for the claimed pH range establishes 
non-obviousness. Neither Toth nor Davison teach that amlodipine maleate compositions 
are less stable above pH 6.8 and below pH 5.5. This range is not disclosed in either 
document and yet, appellants have shown that compositions having stability equal to 
compositions containing the besylate salt of amlodipine can be formed wdthin this range. 
This surprising and superior effect manifests the non-obviousness of the claimed 
invention. Accordingly, considering the invention as a whole, it could not have been 
obvious to the worker of ordinary skill in the art to form the presently claimed invention 
from the combined teachings of Davison and Toth. Reversal of this rejection is 
respectfully requested. 
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7. Conclusion 

For the reasons set forth above, each of the Examiner's rejections is in error and 
reversal thereof is respectfully requested. 



Respectfully submitted, 




Mark R. Buscher, Reg. No. 35, 006 



P.O. Box 161 
Catharpin, VA 20143 
703 753 5256 
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Listing of Claims: 

1. A pharmaceutical composition comprising an effective ainount of amlodipine 
maleate and at least one pharmaceutically acceptable excipient wherein said composition has a 
pH within the range of 5.5 - 6.8 and is in solid form. 

2. The composition according to claim 1, wherein said composition has a pH of 
about 6.0 - 6.8. 

3 (cancelled). 

4. The composition according to claim 1, wherein said excipient is calcium 
phosphate or microcrystalline cellulose. 

5. The composition according to claim 4, wherein said composition comprises 
calcium phosphate and microcrystalline cellulose. 

6. The composition according to claim 4, wherein said excipient is calcium 
hydrogen phosphate. 

7. The composition according to claim 4, wherein said excipient is microcrystalline 
cellulose. 
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8. The composition according to claim 1, wherein said composition further 
comprises an acidic pH adjusting agent. 

9. The composition according to claim 1, wherein said composition is in the form of 
a tablet. 

10. The composition according to claim 9, which further comprises an outer layer 
surrounding said tablet. 

1 1. The composition according to claim 1, wherein said composition is in the form of 
a capsule. 

12. The composition according to claim 1, wherein said amount of amlodipine 
maleate corresponds to 1.0 to 25 mg of amlodipine free base. 

13. The composition according to claim 12, wherein said amount of amlodipine 
maleate corresponds to 1.25, 2.5, 5 or 10 mg of amlodipine free base. 

14. A method for treating or preventing angina, hypertension, or heart failure, which 
comprises administering to a patient in need thereof an effective amount of the composition 
according to claim 1 . 
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15. A process for making the composition according to claim 1, which comprises 
mixing amlodipine maleate and at least one pharmaceutically acceptable excipient to form a 
mixture having a pH within the range of 5.5 to 6.8. 

1 6. A process, which comprises: 

mixing amlodipine maleate and at least one pharmaceutically acceptable excipient to 
form a mixture having a pH of 5.5-6.8. 

17. The process according to claim 16, which further comprises compressing said 
mixture into a tablet. 

18. The process according to claim 16, which further comprises filling capsules with 
said mixture to form a pharmaceutical dosage form. 

19. The process according to claim 16, wherein said mixing is carried out by wet 
granulation. 

20. The process according to claim 16, wherein said mixing is carried out by a dry 
method. 

21. The process according to claim 20, wherein said amlodipine maleate is mixed as 
solid particles having an average particle size of at least 100 microns with said excipient. 

3 



22. A tablet made according to the process of claim 16. 



23-27 (cancelled). 

28. The composition according to claim 8, wherein said pH adjusting agent is a 
pharmaceutically acceptable acid. 

29. The composition according to claim 28, wherein said pharmaceutically acceptable 
acid is maleic acid, citric acid, or ascorbic acid. 

30. The composition according to claim 29, wherein said pharmaceutically acceptable 
acid is maleic acid. 

31. The composition according to claim 1, wherein said composition comprises an 
acidic excipient. 

32. The composition according to claim 1, wherein said amlodipine maleate has an 
average particle size of at least 20 microns. 

33. The composition according to claim 32, wherein said amlodipine maleate has an 
average particle size of at least 100 microns. 
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34-36 (not entered). 

37. The composition according to claim 1, wherein said composition has a pH within 
the range of about 5.5-6.2. 

38. The composition according to claim 1, wherein said composition has a pH within 
the range of about 6.0-6.2. 

39. The composition according to claim 9, wherein said composition has a pH within 
the range of about 5.5-6.2. 

40. The composition according to claim 1, wherein said excipient is pH inert. 

41. The composition according to claim 40, wherein said excipient is microcrystalline 
cellulose. 

42. The composition according to claim 1, wherein at least one excipient is an acidic 
excipient. 

43. The composition according to claim 42, wherein said acidic excipient is a sodium 
starch glycolate. 
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44. The composition according to claim 43, which further comprises microcrystaliine 
cellulose. 

45. The composition according to claim 44, wherein the sum of excipients other than 
said microcrystaliine cellulose is less than 10 wt% based on the total weight of the composition. 

46. The composition according to claim 43, which further comprises a calcium 
phosphate. 

47. The composition according to claim 46, wherein the sum of excipients other than 
said calcium phosphate is less than 10 wt% based on the total weight of the composition. 
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EXfflBIT A 



Excerpts from the Handbook of Pharmaceutical Excipients, 3^ Ed. relating to dibasic 

calcium phosphate. This iiifomiation was filed with the Amendment of Decemucr 
4, 2003 and was cited on page 1 1 thereof. 
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60 Calcium Phosphate. Dibasic Anhy' ^us 



Calcium Phosphate, 
Dibasic Anhydrous 

1. Nonproprietary Names 

BP: Calcium hydrogen phosphate 

PhEur: Calcii hydrogenphosphas anhydricus 

USP: Dibasic calcium phosphate 

JP: Anhydrous dibasic calcium phosphate 

2. Synonyms 

A'TAB; calcium orthophosphate; calcium monohydrogen phos- 
phate ; dicalcium orthophosphate; Di-Cafos AN: E341; E540; 
Anhydrous Emcompress; phosphoric acid calcium salt (1:1); 
secondary calcium phosphate. 

3. Chemical Name and CAS Registry Number 

Dibasic calcium phosphate [7757-93-9] 

4. Empirical Formula Molecular Weight 

CaHP04 136.06 

5. Structural Formula 

CaHP04 

6. Functional Category 

Tablet and capsule diluent. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Anhydrous dibasic calcium phosphate is used both as an ex- 
cipient and as a source of calcium in nutritional supplements. 
It is used particularly in the nutritional/health food sectors. 
It is also used in pharmaceutical products because of its com- 
paction properties, and the good-flow properties of the coarse- 
grade material. The predominant deformation mechanism of 
anhydrous dibasic calcium phosphate coarse-grade is brittle 
fracture and this reduces the strain-rate sensitivity of the ma- 
terial, thus allowing easier transition from the laboratory to 
production scale. However, unlike the dihydrate, anhydrous 
dibasic calcium phosphate when compacted at higher pres- 
sures can exhibit lamination and capping. This phenomenon 
can be observed when the material repiresents a substantial 
proportion of the formulation and is exacerbated by the use 
of deep concave tooling. fi> This phenomenon also appears to 
be independent of rate of compaction. 

Anhydrous dibasic calcium phosphate is abrasive and a lubri- 
cant is required for tableting, for example 1% magnesium 
stearate or 1% sodium stearyl fumarate. 

Two particle-size grades of anhydrous dibasic calcium phos- 
phate are used in the pharmaceutical industry. Milled material 
is typically used in wet-granulated or roller-compacted for- 
mulations. The 'unmilled' or coarse-grade material is typically 
used in direct-compression formulations. 



Anhydrous dibasic calcium phosphate is nonhygroscopic and 
stable at room temperature. It does not hydrate to form the 
dihydrate, 

Anhydrous dibasic calcium phosphate is used in toothpaste 
and dentifrice formulations for its abrasive properties. 

8. Description 

Anhydrous dibasic calcium phosphate is a wMte odorless, tasteless 
powder or crystalline solid. It occurs as triclinic crystals. 

9. Pharmacopeial Specifications 



Test 


JP 


PhEur 


USP 


Identification 




+ 


+ 


Characters 








Description and solubility 




+ 


+ 


Loss on ignition 






6.6-8.5% 


Loss on drying 






< 1 .0% 


Acid insoluble substance 


< 0.05% 




< 0.2% 


Heavy metals 


< 31 ppm 


< 40 ppm 


< 0.003% 


Lead 






^ 5 ppm(^) 


Chloride 


S 0.248% 


< 330 ppm 


< 0.25% 


Fluoride 




< 1.00 ppm 


< 0.005% 


Sulfate 


< 0.200% 


< 0.5% 


< 0.5% 


Carbonate 


Absent 


Absent 


Absent 


Barium 


Absent 


Absent 


Absent 


Arsenic 


< 2 ppm 


< 10 ppm 


^ 3 ppm 


Monocalcium and tricalcium 




14.0-15.5 ml 




phosphates 








Organic volatile impurities 






+ 


Iron 




< 400 ppm 




Assay (dried basis) 




98.0-101.0% 


98.0-105.0% 



California Proposition 65 agreement: from April 1999 the limit for lead 
(Pb) in dibasic calcium phosphate dihydrate used in multimineral and/or 
multivitamin supplements will be < 0.4 ppm based on current US RDA 
for elemental calcium. The limit for anhydrous dibasic calcium phos- 
phate has not yet been agreed. 



10. Typical properties 

Acidity/alkalinity: 

pH = 7.3 (20% slurry) 

pH = 5.1 (20% slurry of A -TAB) 
Compressibility: See Fig. XM"^ 
Density. 2.89 g/cm^ 
Density {bulk): 0.78 g/cm^ for A-TAB 
Density {tapped): 0.82 g/cra-^ for A-TAB 
Flowability: 18.9 g/s for A-TAB 

Melting point: does not melt; decomposes at 425''C to form 

calcium pyrophosphate. 
Moisture content: 0.1-0.187%/^Uhe anhydrous material only 
contains surface adsorbed moisture. It cannot be rehydrated 
to form the dihydrate. 
Particle size distribution: 
Average particle diameter 
180 urn for A-TAB: 
136 M-m for Encompress Anhydrous; 
15 jim for powder. 
Solubility: practically insoluble in ether, ethanoL and water: 

soluble, in dilute acids. 
Specific surface area: 20-30 mVg for A-TAB 
Handbook of Plumnaceuiical Excipiems, First Edition. 



64 Calcium Phosphate, Dit ^ Dihydrate 



SEM: 3 

Excipient:: Dibasic calcium phosphate dihydrate 
Manufacturer: Stauffer Chemical Co 
Lot: 16 A- 1 (89) 
Magnification: I20x 




SEM: 4 

Excipient: Dibasic calcium phosphate dihydrate, coarse grade 
Manufacturer: Stauffer Chemical Co 
Lot: 16 A- 1 (89) 
Magnification: 600x 




9. Pharmacopeial Specifications 



Test 


JP 


PhEur 


USP 


Identification 


+ 




+ 


Characters 




+ ■ 




Description and solubility 
Loss on ignition 


+ 




+ 

24.5-26.5% 


Loss on drying 


19.5-22.0% 






Acid insoluble substances 


< 0.05% 




< 0,2% 


Heavy metals 


< 31 ppm 


< 40 ppm 


< 0.003% 


Chloride 


< 0.248% 


< 330 ppm 


0.25% 


Fluoride 




< 100 ppm 


< 50 ppm 


Sulfate 


< 0.160% 


< 0.5% 


< 0.5% 


Carbonate 


+ 


+ 




Barium 






+ 


Arsenic 


< 2 ppm 


< 1 0 ppm 


< 3 ppm 


Monocalcium and 








tricalcium phosphates 








Organic volatile impurities 






+ 


Iron 




< 400 ppm 




As&ay 




98.0-101.0% 


98.0-105.0^ 



and 4.^^^ 
39.46 kN/cm2 
0.5605 kN/cm^ 
66.7 kN/cm- 
0.1014 
7917 



10. Typical Properties 

Acidi ty/a Ikalin i ty : 

pH = 7.4 (20% slurry of DI-TAB) 
Angle of repose: 28.3° for EmcompressS^'^ 
Compressibility: See Figs. 1, 2, 3, 

Compression pressure: 

Tensile strength: 

Permanent deforation: 

Brittle fracture: 

Reduced modulus of elasticity: 
Density (bulk): 0.915 g/ciTi^f^> 
Density {rapped): 1.17 o/cm~<^^ 
Density {true): 2.389 g/cm^^^^ 
Flowability: 

27.3 g/s for Df'TAB: 

11.4 g/s for EmcompressS^^ 
Melting point: decomposes below 

water.^^'^^ 

Moisture content: dibasic calcium phosphate dihydrate 
tains two molecules of water of crystallization whicl 
be lost at temperatures below 100°C. See also Fig. i 

Particle size distribution: 

Average particle diameter ~ - 180 M-m for DI-TAB: 
Average particle diameter = =^ 9 urn for fine powder 
See also Fig. 6.^^^ 

Solubility: practically insoluble in ethanol, ether, and ^ 
soluble in dilute acids. 

Specific surface area: 0.44-0.46 mVg for EncompressS^ 
Handbook of Pharmaceutical Excipients. First Edition. 

fh) Results of laboratory project for third edition. 



i00°C with los 



EXHIBIT B 



FDA FOIA Material on Amlodipine Besylate, NDA No. 19-787, "Review of an Original 
NDA," October 1990. This information was filed in the Information Disclosure 
Statement of June 26, 2002. The 1449 form listing this document was initialed by 
the Examiner on October 29, 2002. 
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-aeteofi Point Bead 

Deottsber 22^ 1937 
ji^uat 2, 1986 
pahcu«Y 22, 1990 



OCT I 0 1990 



XnlodipiJ» Is a dlhi>aropyrlil^ aiitlliyptttanaive and Bmtl-«3ginal agent 
talor^ljrg tn tlM cIam of csalclxim cfaamal blodScarH. talcxiipine 

&-Sygir3.ij^irTm-tx3xylafea biawnano«ilrcrate> 
C2oK2£^=^^^2^5S%°i3^- iwlecaular wBttgbt of thit boa* 1^ 

409 acM thfc flc t^u dE u ra is 




« t 

i 



Aralcdiplna fcecylafce ija & i^to cxyHtaHlM flOfagtannp sliightly soluble 
tn vatar (0.2% w/v at 24 °C> ajrid fifparlngly soluble In ethanol. 

lh* tabLerts to bo narfovtod eora foirmiLated as ^^to, roctndr noosLL 
ocmwcr sooro:! tabletift cxxttaining 5 ng or 10 asnlodipino for oral 
?rtniinigferatian^ All 8tr«ngths (2.5, 5, iQog) were xa&dte frox a cmum 




daily vith a imxijrtjaa of 10 
Bcg. Steady tttatc blood lovols are reached fcCter 7-6 days. 

1I» aalodipiiTB beaylate tablots are irrterKted to be iranuf acrtured at two 
sitQQ;. nanely: 

a) New York, USA 

b> Saroeloaieta, Puerto Ricaa 



2 

lit a talei±tx» ocnvncMtioR witti DcWcdOBl aC Pf Iziar and Dr.^E^^of 
tbm Division oC laiastmrmamjtiat, VtA, m Jom 8, 1S88, t^JJ^^fF , 
infsmwd tlwfc Ptla«: oclglr«Uy InfamJ*! t» mraiet 
anOodipim. Aa a cwwlt, cl to loftl ataSim vkm ccn*»t«i wltfa ^ 

BxrOMM oount«p«rU), TXm nal«ats6 aalt hewwwt, l»d . 
(taSSliw) anl BtUoility pcohLsoa. B» tlis thecstaM csdtctial to tb« 

I, ,,,, ,,, T)1inf^^ ^M^A^t ■y.rf^— . A li«t of 

tariuSstiana umA in tlw clinical and bio sbodjbas is a*ta*ed. It Is 
rwt vay clear as to ^*wt facsulaticm wsce clinimny taetej. (me 
Msdicsil Baviwwr Btaild ba uacSa awsta of thla atdaility problM oC ttia 
naLsabo salt and ifco iapllcattiona in safety and eff Icacy trials) . 

1. Open tue-way ccoa4B«afVBe stzxSy -tzi mmsl nala volxntMrs to stixSy 
th« phKcmxiclMtdAB of cealcsdlplna naleaba adsdniJifcaBred ccally as 
c?»E«uTfw and ty intwtvwioaa ij^fuatcn. (VbL. 1,17, StuJsf #2oa) 

2* Og«i fhrqtt-iifjr acQflD-<;Mor atixSy In hnlt^i/ nukla volunteers, to 
fl±ady th9 pharmcxkliwtlc prxsportiw of asOocllplM BftlMte 
adttinioterwi «s solution and c apa il M and anlcxlipliie faenzeno 
calfohwta admiirLsterad as tabl«t»- fVol, Stirfy #214) 

3* C3pen two-vay croetf-ov«r Sftuci/ in Ufialtly Bsale voltartt^era to stiriy 
tha j^^T nr^^yy i jy i r w^lrr porcpertios c£ nolodipiiift admlnlstfirBd carttlly 
e» Mtleata «alt In •oliitioci aj3d w tba benrma eulf crate salt in 
capggle farnulaticna, (Vol- lal8, Shadfy #215) 

4. Open tiuQ-^y cmDS^-cmr st^u^y ^ norml isale volunteers to study 
thft Ftonna<30iclJ»tlca of amlodipim ac^ttlnistarod crally as the 
TMtleata salt In eoluticai and in capsulas^ (Vol. 1.19, StaxJy #203) 

5. DxQDle blind, pLlaoebo cxvitrallod, fourtoen day evaluation of 
asLLodipijne 15 icg/d&y, admlnlstaaneci to ncomal volunteers. (Vbl. 
1.1^, StXkfy * 209) 

6. lb fftxriy tho phantaooldrwticaB of a range of oral dceea of 
ajcdodipli^ In ncannaL volurttoarB* f^l. 1,.17, Stxxiir #201) 



7 . An op«n dOG^-T^^nging evaluaticn of single intravenous doses of 
aalodlipijva adadnlrterai to nannHl nada valunteflra. (Val. 1»17, 
Sta3y #205) 

8. i^amnaaokinetica? of aolodipij^ in healthy volunteers: A three-vay 
GTossovor oacapeirison of 2.5, S ani lO xsq slrigle ortil doaes, [Vol. 
1.22, Study #006) 

9. DcxWe hliixl, pLaoebo cxmtzollodr aoquetttial parallel grtx^ stiKjy 
of 7 days treatment at 3 dose Iwfels of amlodinina capsules* (Vol. 
1.21, StucSy #202) 



Qcany a»S iixttHvm««Iy. (Vol. 1.17, Stuly 204/207) 

«»c2m STS^cfe. of food ta» tiiKnKxklwtio* of a eingLa ... . 
cctd aoee off 8alo(Sl4?dJ». C-'ol. 1.23, Stajfi? mO) 

12. An opm -tuJ/ In elxSMTly valuntw to «Md n* tba gf™«*Jf*^ 
of aiiinjXa of ■■lallpine aaninUtecod otaUy by capailA. 
(vol. 1.25, Staady-/ 211/21U) 

13. Aft cpen rtsjay to eca^pare ttoa pharBW»kiii«tlc» of. ca^ anlodlpiM In 
prtii*nt» with xmaL itwif fici«ncy and in haalthy wbjects. 

(Vol. 1-24-1. 25, StXlJiT f 368) 

14. tta (tatanaiiw t4» phMMocadnatlo pcofil* of acalfidlpin* aft«: a 
sln^ arml <ac«* in pKtlantsi with nlM hypertanotcn st dose laweiB 
ranging fccn O.S to 2Qag. (Vol-l-.lSr Sta3/ / 001) 

15. ihtt phaacBB^KdclnBtljc Interastiixt of oalodlpina and digcsxin in 
hsedthy volunt*«r«. (Vol. 1.23-1.24, Stsady # 005) 

16. A two-way caxMBOwr Btady to evaluate tt» pharasoakinctlca of a 
sitxrla oral ck»a of attlodiplne when oo-«d»inlfltcit«l with single 
Jallnd cimetiiln* oc placebo to healtiiy volunteer subjects. 
(Vol. 1.24, study / 216) 

17. Mtmiii biniLng of C^*ClaBlodlpina In ths plasaa of rat, <Scg and 
nan. (Vol .1.28) 

18. InvwtiflatioiM on ttus probein binding of digcndn, indanathaain, 
j-f yy iytoirL and Warfarin to human platasa. in tha prBsenca of 
ontLodipino. (Vol. 1.28) 

19. In-vltno di«solx±ian foe amlodiplna baeylata tablets. (Vol. 1.16) 

20. PpoportianB of amlodiplne enantlaaacs in hunen plasna. {Vol.1.28) 

21. Review of tha pacicaga insert. (Vol.l.l) 



SSjaSlELSSSSS 



0« vtfUm of parawtaca fern 

dif CBTBrtt stuJiee ar* aunaaruiaa: 





doM, og 


208 


10 


214 


20 (oc) 




20 (bt)' 




20 (IM) 


215 


30 (fac) 




20 (») 


203 


20 (OC) 




20 (DS) 


209 


15(irc> day 1 


day 14 


201 


10 (nc) 




15 (TDC) 




20 (no) 


006 


2.5 (bt) 




5.0 (W 




10 (fat) 




3.5 (bt) 




5.0 (bt) 




10 (bt) 



12 
17 
17 
17 
12 
12 
12 
12 
23 
28 
2 
2 
2i 

ia» 

12 
12 



Qnax 
ng/inl 

5.86(1.18) 
ll.SS(3.1J 
11.64(3.3) 
11.62(3.5) 
8.76(2.74) 
&.36(2.42) 
10.4(1.05) 
9.64(1.55) 
6.93(2.6) 
18.07(7.1) 
12.3, 7.6 
10,6, ».4 
,10,5, 7.1 
1.26(0.26) 
2.66(0.54) 
5.49(1.31) 



Ate 
ng.hr/ml 



fcl/2 

hours 



238(53) 

885(238) 

998(236) 

990(225) 

385(144) 

362(144) 

464(100) 

456(116) 



dsy 14 

15 (mc) (Say i 
day 14 

202 2.S(Tac)elay 1 
day 7 
5,0(iac)deQr i 

day 7 
7,5{inc)day 1 

day 7 
206/207 15(C14) • 
210 10 (nc) fast 

fed 



6 
6 
9 
9 

4 
4 
4 

4 
4 
4 

2 
12 
12 



4.7(1.1) 
11(5.8) 
8(2.4) 
6.9(2.5) 
1.7(1.1) 
3.3(1.3) 
3.6(1) 
9.9(4.6) 

3.3(1) 
11(5.9) 
6.7, 5.6 
4.26(1.24) 
4.38(1.16) 



348(139) 
390, 2fll 
245, 234 
305, 157 
41(12.2) 
94.3(22) 
200(45) 
54.3(19,7) 
124(33.94) 
279.5(82.6) 
71(23) 
217(119) 
121(36) 
494(171) 
21(9.3) 
54.3(25) 
48.5(10.9) 
1£9.6(94.8) 
50.2(20,3) 
176(78) 
218, 261 
168(67) 
178(64) 



0-lnf 
o->inc 
0-ln£ 
0-inf 
0-192 
0-192 
O-lJlf 
O-iltf 
0-lrf 
0-24 
0-48 
0-48 
0-48 
0-72 
0-72 
0-72 

0-lnC 
o-tnf 
o-ln£ 
0-24 

0-24 
0-24 
0-24 
0-24 
0-24 
0-24 
0-24 
0-24 
0-24 
•0-lnf 
0-144 
0-U4 



33.8 

40,7(7,8) 
42.1(7.9) 
41.6 
43.6 
43.9 
37.8(7. 
37(7.6) 



1) 



44.7(8.6) 

31, 21 
29, 
31.2 
33 

36.8 



53.3 

53.3 

27.5 

34.7 

35.5 
36, 30 
41.3 
39.8 



Tbbxx SD/MO 

7.6(1.8) SD 
9.4(2.9) 
9.2(1.9) m 
10(2.4) SO 
7.3(1.6) SD 
7.3(1.8) BD 
7.2(1) 
8.2(2) BD 
6.9(3.7) KD 
8,7(1.9) 
8 SD 
03 SD 
13 SD 
5'.4(1.7) SD 
6.3(3.1) SD 
6.4(2.7) S3 



8, 
6, 
6. 



7.7(2.7) I© 
6(1.8) 
8(2.5) 
6.9(2.5) 
7.5(1) 
8(2.8) 
8(2.8) 
8.5(2.5) 

7(1.1) 
8.5(2.5) 

8, 12 
8(2.4) 
8(1.9) 



I© 

K) 

YD 

VD 

SD 
SD 
SD 



a.«ilMt», trtJM/lat«, o^ap«L», t^aWet, wluticn, SD=«inglB do«, 
WwaitlpU do«i, C14»=radlolabal 



5 



and ocal (laii?) S- '" °* ^^^TlZZE^ t«*4^«tlM Aoofc 30% first p««. 



plasra ocfioanfcnrtJxw/ indict Ntae (9) 

SjLJISS^SJcd^ (it 1» «cc«rmaed that this 

atuiir be roviewwS by the pfaarnaoalxjglst) . 

m/al, ualTsg .jiillirlm dialysis with 5«J::*5^^J^?r?:,.J^ 
thcM ocw3«fcr«tiom, ^lotiipim viw fewnd to I* 37.5% and 96.2% r«^. 

SS»in srA warfarin vera fltiiliM In ptwmx- of anlcdiplM. A 
fSSrS^ticn. shoN«i that l«Jai«tt«cdn, ptwcvtoiii wri warfteln Utodljng 
did^dSwli B»««x» c£ «Blo±lpiJ». Digoxln pertain bindirxj was 
^(^^kKA^^mm^oC flS^pdnTwaa 4Q.9Ci3.4)%. IC this <*ange 

S S&,^^!IjSS» ^W«in: a« Ao^in a» Sbjiy 005. ^ 
validatlcft f or ttia FIA f ear digcodn was not swknitbad bo the oonclusion Icr 
digoxln is provisional) . ^ 



talodlpinft 1» a r»dc nubrtwrB of ti» ^(^-) (ac±ive iaa^)and «»^+) 

-mB last oanplinj tlae 4a hcura, at t*u<:4i tana tha R:S ratio iraeaae^ 

^S2t 7.5% a«i 11% in the 2 mM^^ atoiiad) . Sinoa tt^ 
dtija half life i« about 20-50 hoccB, tttia Ifl only partial InfotmatiOT on 
tha ralativa Ehar«aotSdnettca of tha indivlAal iBanars. 

to iii^txtify tba dooe proparticraUty {In the jlw > iiii rniVrl dcse ranga). 
Aocjcoiilaticn ratio of 2.6-3.6 (Sbri/ 2(», lang/day for ^ 
aoaacd with the thMcwtioal pcadiction foe lin«nr do^ with 6=24 hours and 
tl/2 Dt 45 houra. Tn shaif 201, adndnirtxation of 10, 15 and 20ing po to 2 
BUbjacta each, riwwad largo variability batwoan subjects. Alth^ no 
dcea tftlAtad treni waa trnvn, tha ^xOsr vaa inooodluaiva with ragacd to tr» 
dcxM pcoporfcicfiality <Ua to the varl/riallity in tha data. In Stu*f 205, 
i,25-15iKr of amlcdipine was adalniat3ar«i IV in pales. Tha plaana 
ooncsmtration pcof llec vera blphaaic witii Indicaticwi of rocirml ntim . 
Iho i4ian»O0Jdj:v»tlc» wara agparantly linear baaed en tha AlJC(O -inf ) for 
all Bublccta, In Sti*^ 006/ 2.!Steg, Sag- and LDcq wre aamlnisftarod po a» 
aingla doees crofiaed-oyw: in 12 BQbJacta. Doea prtsparticrality ocwld ba 
pr fywiiytm^ basad cn tha 3sq vtA ^onj adndniabnxtians, >ftvLctx are tha 

1 ^ 11^ th«nq;>atxtlc dotmc. n» doae nccnaUzed ADC frcn tha 2.5ts9 
dcsa were Lovar hsuawr^ thld nay be attribtztad to Iw plasma 
ccnaa i txa ttons in tha region of tha asaay datectican limit. Study # 202 



a prn rP^"* i^^iT^^^ p ^^ ^ dsM, dom ranging «tud^ with 4 tt±4«otB in 
i^kM ^rcup oe !^ «ni 7..9 JLQ q-d* fcx- 7 dayv..; Ibft OOiK «nd Aix: w«r« 

jrcfcrtioncb* to tte 4pM* J^tuly ^ ^ mildly lypeKfaemlvQ 
p«tl«Ttft ^wb«M o.S-aOMir mm adaLudsbsnl as In ii.wwil'iT doonm vitti 3-^ 
flubjeota at eactst doaa« A litwar inoriSM in th« J0C and Qonx vitZt doea. 
va» ofcMcvBd^ bcwawTi. cdb of t±ia t3:eMa subjaotB ^txdLad act tha 2009. aoM 
it^njod a dii^mpotrtlcnabaly hl^ Qnsoc and ADC. Iha highest doaa 
cacaoroended howavac, la loiag/day* 

Ptaod aff^if-- »^ p\y qp^|p"»-<^^ Thia wa atulied In t2 aat]rjact8 and tha 
"fad" atata £raalc£aat cxmiatwS aC ssilk, ixwd aid hititarr b««n and 
dacaffainabal oo£faa. Peed did not a££act tba jitfdxacoicinatiiSB csf 
snlcdipln&« 

s paclAl Po pt^l^t'^r#^> stMoaiiacxidxivtdca o£ amlodlptna wore Invostijgatad in 
'healthy' aldarly nalaa ani CaoAlaa (Sbxly 211/aiIA} , in partLents yith 
different dd^TMa of canal dyafancfcicn {Stxdy 368) eand in patientB with 
mild hypertansion (Study COl) , 



Stxjdyf PopuLlAtian N Doca^Tng 
t, 

211/211A elderly 

3&ala a 5 (trc) 
feeaalfl a 5 (inc; 

3 SB rami failure 
GFR (ml /Klin) 



ADC 



TrvttC 



tl/2 



2,46(Q*3) 161(55) O-lJtf 7(1*9) 46-9 
4.1(1.37) 240*5(105) 9.3(2.7) 43-3 



001 



38-65 


6 


5(Trc) day 1 


3.6(1.2) 


53(19) 0-24 


6(1.3) 








day 14 


1G.9(2.S) 


210 (42} 0-24 


5(1.1) 


52.1 


20-29 


5 


5(110} day 1 


3.5(1.4) 


61(23) 0-24 


8.4(3.3) 








11.4(4,7) 


262(63)0-24 


6.4(1.7) 


46.2 


7-15 


6 1 


5(ac} day 1 


2.4(0.6) 


39 (U) 0-H24 


5.7(2) 








day 14 


6.2(3.2) 


127(67)0-24 


5.3(1.6} 


41-7 


. 0-2 


4 


5<nic) day 1 


2-3(0.3) 


35(7) 0-24 


5(2.6) 








day 14 


7,8(2.5) 


147(59)0-24 


6(1.6) 


50.6 


104-126 (rranial) 


6 


S(mc) day 1 


2.5(1) 


44(16) 0-24 


9.3(3.3) 








day 14 


«.3(1,7) 


llB(36)0-24 


7(3) 


37.7 


. xolld hypertension 














3 


l(w=) 


0.8(0.2) 




10.7(2.3) 




4 


2.5{iac} 


1.6(0. B) 




7(1.2) 






4 


5(sd) 


2.2(0.3) 


85(10) 0-72 


8.5(2.5) 






4 


10(fic) 


5,1(1,4) 


171(42)0-72 


8.5(2.5) 




4 


1S{1DC) 


5,5(1.5) 


256(90)«>-72 


8.5(3.0) 


63 




3 


20(305) 


13.4(5.9) 


428(232)0-72 


6,7(1.2) 


49.5 



Elderly f aboMd nearly twlca the Coax and ADC of tha elderly and 
ywng healthy xnalaa. Tha phaMacci}dnatlcs atuK^ .in wsnally impaired 
patiottta ebofrtad that ^ifajacts with <ffR ranging £ran 20-«5 ml/Bdn had 
higher Qnax and AOC tisan the nnrmTa on day 14. Patififtta with caPR ranging 
ftua 0-15 ahoMd no Ca^x and AUC diffteeooea froa tlxsaa oC tha rwraala. 
HypertanBican did not Infliioicso tha phawBaeoldne^ of affilc3dlpli». * 
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X|BBLBBMte»s X gM aiL wlc qCTC h fitt«i with a opUiary oolMn^ana an 



«mlufitt«l Witt «Kh 0«>B»ny, with. «ach bigphaiaaiMutloa 

fftaxiy-, thtt plJUBA MB&M wan analyxtti In fc8rta±«« ocaqprlsiiq of all 
^Sjm frciorrBSjSot wlfch dadUy dlbcmfclon rtaBa«e», wA ■ 
TcmdmBtmLy 10% of tt» total nwbac oC tMPt aatcplM aa quality csrtrol 
aanSaxySs, ApptxadMttely 10% inapaat snalyM* vwca also pscfamod. 
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: 1. - veizmc oclgdnally intar&td to .iiaclaatlvtiMsirBttXaBta salt of BalaBipiM'^ .^: ! 
-vas trttacoBA tbot tte- tte'«alMt*^mIti-:>^ «nd stability . - : 

pnbl«m ani t3M f 1ml anfotbed prak^ 

dated 2/22/90} ttet tfw oklwbo anl bM^Litft nits wi for th» blcstom 
tftullM ftl^ uMd In nivotal olirdjcal stodU^ hcmwr'lA mt 
vary cbviaw £roa tte wfc«lt±»d list cC pro&Kibi tiMcl in thaea stuSioe. 
Hm Cf)fv\if&, And ^ teOioftl ncevtwor shcuM ba tnCocoMct of tills; its ~ 
fmpHfrntlons in btaas cC ths c^linlna] stfsty tnl affiioft^ stDliM £i>Mld 
I» wttlustKl bjr thft Clinician; plsssft r sfter to tha JmacaiBWr at ths end 
of the roviwv. 

2. qpon avtoljiistratlcn of cax-iwralodipiT^,. total raliOQCtlvity w 10 tinMs 
higher Omw tbs rsrffnsrtlvity i»TTrrmf<yl to tlas parwt drasr. heOf 
lifs foe total ndloootivity vu sIsq Mrfwe, about 100 hours. Kine 
ffiftjor Bwtabolitm uera iflentif led. dha fim has stated that tbeea are 
tba pyridina iiMbaboLitfts and th«ci»f at* tkrvoid of Cfc-antagcanlstio 
activity, ram pharaaocOjoglst is reqqestsd to rsvlflw ths stxdy # 206/207, 
Vol, 1.27 ^*Lic±i supports this claim* 

3. A vtudty in ncarxootarmive eldarly subjects c3cn±K±jni aw tm periods of 
time aepararted by about 1 yaw: aboc^ that: tha Qtsy ar*i ADC parcaaetars 
fear ftldttrly fomalos wrce about 2 timas tiiosa of tha aldarJy am youi^ 
healtby maLaa. This ofasarvatiGn is nada bastti on tha stud/ usin? 6 
subjects aacii of ^jdarly icalas and fomLw aivl oci»a stud^ cocpariBon 
with young hsalthy mala subjoccs. TtiU infocnttticn should be fcirwardfid 
to tha medical of f ioer. 

4. patlwtts with mimylaypfirtenaicn warm rtuiicd at dooKs ranging frcn 0,5 to 
20 ng songlm dosasl ii» rasuLts rejaraseat corbiiwl data frm 2 cfia±cc». 
About 3 or 4 patlerta ware studied at aach doea, Tha diniciwi should ba 
infanosd that althcugth dose propoctlawta ADC and Ctex we cfcwrvgd upto 
ta» IBoj doss, ana of tija thras subjects shrtied at 2Qng dcoa rtjowed a 
dl£5icopartiottttaly high ADC aaid Ctex. (Also rota that tha 20ti^ ctese is 
higjher than tha daily rocccnended AMa> . 

5. Althc3tt;^h astaboliaa i» a majoor petthJiray of alindnatian, hepatic patients 
have not bean investigated. 

6. Iha in-vitro ptrotein binding was studied at 50 and SOOng/al 
cjoocentratlonsp ihaoa are higher than tha thBtapautic ccnsantrations 
Qbsccvad in tha subaittad atudiae, Protain hirdlx^ ohoold ba sbxlied at 
ooncwttraticns in tha thacapautic raixpa, 

7. In-vitni dissolution ahouM ba charactarizod in various jfl iwdia. Based 
can ISta onxwrt ciTMnl utioa data^ tha specification pxpose fl is too 
liberal since aliaost 100% of the drug dissolved by 30 minutes^ A 
epeoifloation of >ttir 85* at 30 minutes wauld be ware appropriate. 



EXfflBIT C 

Declaration under 37 C.F.R. § 1.132 of Ing Arlette Vanderheijden. This Declaration was 
filed on September 5, 2003 and was entered by the Examiner in the Advisoiy 
Action dated September 12, 2003. 



THE UNITED STATES PATENT AND TRADEMARK OFHCE 

Jacobus M. LEMMENS et al : Examiner: S . GOLLAMUDI 

09/938,816 : Group: 1616 

August 27, 2001 : 

PHARMACEUTICAL COMPOSITIONS 
COMPRISING AMLODIPINE MALEATE 

DECLARATION UNDER 37 C.RR,§ 1.132 

I, Ing. Arlette Vanderheijden, do hereby declai'e as follows: 

1. I am a co-inventor in the above-identified U.S. patent application. 

2. In 1995 I completed my Higher Laboratory Education (Hoger Laboratorium 
Onderwijs) studies at Hogeschool Heerlen\ in Sittai'd, The Netherlands in 
Organic Chemistry. I earned the title, "Ing." which I believe is equivalent to a 
Bachelor of Science degree in the U.S. 

3. In 1997 I became employed by Synthon BV, the assignee of the present 
application, and have remained so to the present. I am presently a project 
manager and part of my responsibilities includes studying amlodipine maleate 
pharmaceutical compositions. 

4. I am aware that the Examiner has rejected all claims in the present application 
over Davison, U.S. Patent 4,879,303. in combination with several other patents. I 
further understand that the Examiner's position is that Davison teaches 
pharmaceutical compositions should have "a pH of close to that of blood (7.4)" in 
column 2 lines 28-29. It is my understanding that the Examiner requested a 
comparison with a composition having a pH of about 7,4. 

5. Accordingly, the following experiments were carried out under my direct 
supervision and conti'ol. 

Six tablet blends (A-F) having the nominal composition as shown in Table 
1 were compressed into tablets. The theoretical and the calculated/measured 
amounts for both the batch and tablet of each blend are set forth in Appendix 1. 

' The School has since changed its name to Hogeschool Zuyd. 
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The tablet blends were made by the same methodology wherein the amlodipine 
maleate and all excipients except magnesium stearate were transferred to a free 
fall mixer and mixed for fifteen (15) minutes. Then the magnesium stearate was 
added and the blend was mixed for another thiee (3) minutes. A sample from 
each blend was removed and the pH in a 20 wt% aqueous slurry was determined. 



Table 1 





oicna A 
(mg) 


xnenQ D 
(mg) 


tsiena 
(mg) 


rsiena u 
(mg) 


r> lena li 
(mg) 


£>iena r 
(mg) 


pH 


7.2 


6.36 


6.07 


5.95 


5.8 


5.19 


Amlodipine Maleate 


6.42 


6.42 


6.42 


6.42 


6.42 


6.42 


Microcystalline Cellulose 


124.18 


124.48 


124.56 


124.58 


124.43 


123.855 


CalciumhydrogenPhosphate 
Anhydrous 


63.0 


63.0 


63.0 


63.0 


63.0 


63.0 


Sodium Starch Glycolate 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


Magnesium Stearate 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Magnesium Oxide 


0.4 


0.1 


0.02 








Maleic Acid 










0.15 


0.725 


Total 


200 


200 


200 


200 


200 


200 



The blends were compressed into tablets of about 200 mg using 8 mm 
round punches in an EKO excenter press. The compression force was about eight 
(8) kN. Samples of each tablet were stored for one month in a stability room 
under hot (60°C) or humid (40°C and 75% relative humidity) conditions in order 
to carry out an accelerated stability study. Additional samples were stored for one 
month at 4°C as a baseline. The tablets were placed in the stability room loaded 
in containers without closures, i.e. so-called "open dish." After storage for one 
month the tablets from the three storage conditions (two accelerated and one 
baseline) were analyzed by a validated HPLC method for various impurities. The 
difference in the averaged values for several impurities between the baseline 
storage and the accelerated storage are summarized in Tables 2 A and 2B. 
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Table 2A 

Difference in Impurities Between 40°C/75% RH and Baseline After 1 month, Open Dish 





A 
pH7.2 


B 

pH 6.36 


C 

pH 6.07 


D 

pH 5.95 


E 

pH5.8 


F 

pH5.19 


A Aspartate' 


5.11 


1.55 


0.30 


0.07 


0.06 


0.05 


A Amide^ 


0 


0 


0 


0 


0.04 


0.13 


A Pyridine'* 


0.09 


0.05 


0.03 


0.05 


0.10 


0.13 


A Total 
Impurities 


5.68 


1.73 


0.4 


0.19 


0.25 


0.42 



1 . amlodipine aspartate (Z#204) 

2. amlodipine amide (Z#205) 
2. amlo-pyridine (Z#202) 



Table 2B 

Difference in Impurities Between 60*^C and Baseline After 1 month, Open Dish 





A 
pH7.2 


B 

pH6.36 


C 

pH 6.07 


D 

pH 5.95 


E 

pH5.8 


F 

pH5.19 


A Aspartate 


0.13 


0.13 


0.13 


0.11 


0.07 


0.04 


A Amide 


0.11 


0.11 


0.10 


0.08 


0.41 


0.85 


A Pyridine 


0.21 


0.24 


0.23 


0.22 


0.31 


0.40 


A Total 
Impurities 


0.52 


0.56 


0.55 


0.47 


0.92 


1.56 



6. The data shows that compositions having a pH greater than 7 (e.g. tablet A) or 
less than 5.5 (e.g. tablet F) are more susceptible to increases in impurity during 
storage. Under warm and humid conditions the formation of aspartate is most 
pronounced in tablet A having a pH of 7.2. The total impurities are also highest 
in tablet A in comparison to the other tablets stored under the same conditions. 
Under hot conditions, the formation of the amide and pyridine impurities is 
highest in tablet F which has a pH of 5.19. Thus, the most robust tablets are 
between pH 5.5 to 7. 

7. That tablets in this pH range would exhibit more favorable stability is unexpected 
over the prior Davison disclosure. Indeed, following the Examiner's 
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understanding, the pH of 7,2 should have provided good stability because it was 
close to that of blood. However, under warm and humid conditions, such a tablet 
exhibits the worst stability. Moreover, because Davison does not recognize the 
aspartate impurity nor that its mechanism of formation involves a Michael 
addition, there is no basis in Davison to predict that a pH of less than 7 would 
improve stability against aspartate formation. Accordingly, the above data shows 
unexpectedly superior results for the invention of the present application. 
8. I hereby declare that all statements made herein of my own knowledge are true 

and that all statements based on information and belief are believed to be true and 
further that these statements have been made with the knowledge that willful false 
statements and the like so made are punishable by fine, imprisonment, or both 
under section 1001 of Title 18 of the United States Code and that such false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 





Ing. Arlette Vanderheijden 



Date 



End. Appendix 1 
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APPENDIX 1 



Blend A' :V' 


Theoretical 
amount per 
250 tablets 


Theoretical 
. amount per 
tablet 


^ctual amount 

dispensed 
per 250 tiablets 


Actual sm^ 
calcuiatedi per 

..:.i;:tabJet: 




7.20 




1.605 g 


6.42 mg 


1.608 g 


6.432 mg 


Microcrysialline cellulose ; V 


31.045 g 


124.18 mg 


31.077 g 


124.308 mg 


ealciumhydrogenphosphate 

; anhydrous; . ,■ ., ,, . ; ■ ; 


15.75 g 


63.00 mg 


15.770 g 


63.08 mg 


Sodium starch glycblate ; V; 


1.00 g 


4.00 mg 


1.013 g 


4.052 mg 


Magnesium stearate : 


0.50 g 


2.00 mg 


0.499 g 


1.996 mg 


Magnesium oxide 


0.100 g 


0.40 mg 


97.9 mg 


0.3916 mg 


':l\^Ialeie"ax;idr-\^',,;''^ 










Total 


50.00 g 


200.00 mg 


50.0649 g 


200,2596 mg 




Blend B 


Theoretical 
amount per 
250 tablets 


Theoretical: 
amount per 
tablet 


Actual amount 

dispensed 
p^r 250 tablets 


Actual amount 
caicuiated^per 
tablet 


PH 


6.36 


■ADP.mal::: 


1.605 g 


6.42 mg 


1.605 g 


6.42 mg 


Microcrysialline cellulose 


31.12 g 


124.48 mg 


31.10 g 


124.40 mg 


Calciumhydrogenphosphate 
anhydrous . 


15.75 g 


63.00 mg 


15.75 g 


63.00 mg 


Sodium starch glycolate . 


1.00 g 


4.00 mg 


0.986 g 


3.944 mg 


Magnesium stearate : ■ ■ 


0.50 g 


2.00 mg 


0.516 g 


2.064 mg 


Magnesiurn oxide ; : 


0.025 g 


0.10 mg 


26.5 mg 


0.106 mg 


MaJeic acid ; 










Total 


50.00 mg 


200.00 mg 


49.9835 g 


199.934 mg 




Blend C 


Theoretkfld 
amount per 
250 tablets 


Theoretiical 
amount per 
tablet 


^ctuiii j^mioinit 

di^pensied 
periSO tablets 


Actual ampuiii^ 
caicxiiated per 
tablet 




6,07 




1.605 g 


6.42 mg 


1.607 g 


6.428 mg 


MicrdcrystaUi ne cellulose ; 


31.14 g 


124.56 mg 


31.15 g 


124.60 mg 


CalciumhvdrQseiiphosphate " 
■ anhydrous-, ,', . 


15.75 g 


63.00 mg 


15.77 g 


63.08 mg 


Sodium. starch glycolate 


1.00 g 


4.00 mg 


0.99 g 


3.96 mg 


Magnesium stearate 


0.50 g 


2.00 mg 


0.51 g 


2.04 mg 


Magnesium oxide. 


5.00 mg 


0.02 mg 


6.10 mg 


0.0244 mg 


Maleic acid 










Total .v:: 


50.00 g 


200.00 mg 


50.0331 g 


200.1324 mg 



Blend D 




Thepretical 


Actual arbouht 


Actuariaihiodht 




alihount per 
250 tablets 


: amouht per 
taiblet 


: dispensed 
per 250 tablets 


: calculated per 
tablet 




5.95 


ADP:mal . ' 


1.605 g 


^ 49 mo 


1.606 g 


6.424 mg 


Microcryistalline cellulose 


31.145 g 


124.58 mg 


3L164g 


124.656 mg 


Calc!umhydr0gehphpsphate , :: 
anhydrous. : 


15.75 g 


63.00 mg 


15.751 g 


63.004 mg 


Sodium smrcKglycplEite; ^ 


1.00 g 


4.00 mg 


1.01 g 


4.04 mg 


Magnesiuni stea^ate . ^^^^^ 


0.50 g 


2.00 mg 


0.50 g 


2.00 mg 


Magriesium oxide. 










Maleic acid . . 










■Total:;.:. 


50,00 mg 


200.00 mg 


50.031 g 


200.124 mg 



J3il(endE.:;:;': 


Thedretical 
ampiihtper 
250 tablets 


Thedr^ticai 
amount per: 
tablet 


Ai^i;u£d:ahi6unt 
: : dispensed r 
per iSOltabiets 


Actual impi^^ 
calctil^ted per 

M>i^ ■ 


pH:^"::.; \^ .; 


5.80 


ADP.mal:. 


1.605 g 


6.42 mg 


1.605 g 


6.42 mg 


MicrocryslalHne cdlulose : . . 


31.1075 g 


124.43 mg 


31.137 g 


124.548 mg 


Calciumhydrogenphosphafc "'' 
anhvdrous^ 


15.75 g 


63.00 mg 


15.75 g 


63.00 mg 


SbdiUfn starch elycolate 


1.00 g 


4.00 mg 


1.00 g 


4.00 mg 


Magnesi um stearate V ; 


0.50 g 


2.00 mg 


0.50 g 


2.00 mg 


Magnesium, oxide ^■'^ 










Mddc acid 


0.0375 g 


0.15 mg 


37.3 mg 


0.1492 mg 


Total'::::;::: V::.:V;.:; ;.;::::.;. 


50.00 g 


200.00 mg 


50.0293 g 


200.1172 mg 




Blend F 


Thepiretlc^ 
amount per 
; : 25b tab$te 


Theoretical 
ainount per 
tablet 


Actual amount 

disjpensiid 
per 250 tablets 


Actual am^ 
calculated per 
tablet 




5.19 


ADP;rriaI ... 


1.605 g 


6.42 mg 


1.612 g 


6.448 mg 


MicrbciVstaliine cellulose .: 


30.96375 g 


123.855 mg 


30.954 g 


123.816 mg 


Gaiclumhydrogeri^hpsp 
anhydroiiis: 


15.75 g 


63.00 mg 


15.75 g 


63.00 mg 


Sodiunn starch glyc^late ^ 


1.00 g 


4.00 mg 


1.06 g 


4.24 mg 


Magnesi urn stearate . ; . . 


0.50 g 


2.00 mg 


0.50 g 


2.00 mg 


:Magnesiuifn oxide.. : 










Maleic acid 


0.18125 g 


0.725 mg 


180.7 mg 


0.7228 mg 


.Total 


50.00 g 


200.00 mg 


50.0567 mg 


200.2268 mg 
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